A Gram-staining-negative, strictly aerobic and short rod-shaped bacterium, designated strain S3B03
The genus Loktanella, a member of the class Alphaproteobacteria, was proposed for novel bacteria isolated from Antarctic lakes (Van Trappen et al., 2004) , with the description of three novel species, including Loktanella salsilacus as the type species of the genus. The genus description was subsequently emended by Moon et al. (2010) , Lee (2012) and Tsubouchi et al. (2013) . At the time of writing, the genus Loktanella comprised 16 species with validly published names: L. salsilacus, L. fryxellensis and L. vestfoldensis (Van Trappen et al., 2004) , L. hongkongensis (Lau et al., 2004) , L. agnita and L. rosea (Ivanova et al., 2005) , L. koreensis (Weon et al., 2006) , L. maricola (Yoon et al., 2007) , L. atrilutea (Hosoya & Yokota, 2007) , L. pyoseonensis (Moon et al., 2010) , L. tamlensis (Lee, 2012) , L. litorea (Yoon et al., 2013) , L. cinnabarina (Tsubouchi et al., 2013) , L. sediminilitoris (Park et al., 2013a) , L. soesokkakensis (Park et al., 2013b) and L. maritima (Tanaka et al., 2014) . These bacteria have been isolated from various sources, including water, sediment, sand, marine biofilms, etc. In the course of studies on bacterial diversity in marine sediments, we describe a Loktanella-like bacterial strain, designated S3B03
T , which was isolated from surface sediment at water depth of 873.9 m in the northern Okinawa Trough at station 3B (30 u 14.60539 N 128 u 26.86069 E) during an expedition on the R/V Kexue No. 1 in August 2013. The aim of the present study was to determine the exact taxonomic position of strain S3B03 T using a polyphasic characterization that included the determination of chemotaxonomic and other phenotypic properties and detailed phylogenetic investigation based on 16S rRNA gene sequences.
Strain S3B03
T was isolated using standard dilution plating techniques on marine agar 2216 (MA; Becton Dickinson) at 4 u C for 3 months or 28 u C for up to 2 weeks. After primary isolation and purification, strain S3B03
T was routinely cultured on MA at 28 u C and preserved at 280 u C as a suspension in sterile 0.85 % (w/v) saline supplemented with 15 % (w/v) glycerol. Loktanella salsilacus LMG 21507 T and Loktanella litorea KCTC 23883 T were chosen as reference strains in phenotypic characterization and fatty acid analysis.
Genomic DNA extraction, PCR amplification, cloning and sequencing of the 16S rRNA gene were performed according to Yu et al. (2012) . The almost complete 16S rRNA gene sequence (1421 nt) was manually checked and submitted to the GenBank database. Pairwise similarity values between strain S3B03
T and closely related type strains were calculated using the EzTaxon-e server (http:// eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . The 16S rRNA gene sequences of related strains were downloaded from the NCBI database (http://www.ncbi.nlm.nih.gov). Phylogenetic analysis was performed by the software package MEGA version 5.0 (Tamura et al. 2011) after multiple alignment of the sequence data with CLUSTAL X (Thompson et al. 1997) . Phylogenetic trees based on the neighbour-joining, maximum-likelihood and maximum-parsimony algorithms were reconstructed and genetic distances were calculated using Kimura's twoparameter model (Kimura, 1980) . The topology of the phylogenetic trees was evaluated by the bootstrap resampling method of Felsenstein (1981) (Fig. 1) showed that strain S3B03
T formed a tight phylogenetic cluster with the type strains of species of the genus Loktanella. The topologies of trees generated with the maximum-likelihood (Fig. S1 , available in the online Supplementary Material) and maximum-parsimony ( Fig. S2 ) algorithms were essentially the same. However, the low levels of sequence similarity to the type strains of recognized species of the genus Loktanella implied that strain S3B03
T represented a novel species of the genus Loktanella (Stackebrandt & Goebel, 1994) .
The cell morphology of strain S3B03
T was studied by transmission electron microscopy (JEOL; JEM-1200EX) after cells in the exponential phase were collected from MA and negatively stained with 1 % (w/v) phosphotungstic acid. Gram-staining and flagellum staining were performed according to Beveridge et al. (2007) . In a poly-b-hydroxybutyrate (PHB) experiment, cells in the exponential phase were collected from MA and then cultured in batches of modified marine ammonium mineral salt medium (Raina et al., 2009) ; supplied with D-fructose, D-glucose, lactic acid and succinic acid as sole carbon sources, respectively. The presence of PHB was determined at a wavelength of 460 nm by fluorescence microscopy (CX; OLYMPUS) according to standard methods (Ostle & Holt, 1982) . Salinity and pH ranges supporting growth were investigated in 96-well microplates by measuring optical densities at a wavelength of 590 nm. In salinity experiments, NaCl concentration was adjusted to 0-15.0 % (w/v, at intervals of 1.0 %) in marine broth 2216 (MB; BD) (seawater was replaced by distilled water). Growth was evaluated at 0, 4, 10, 16, 25, 28, 32, 37, 42 and 46 u C on MA and at pH 2.0-11.0 in MB using the following buffer systems: Na 2 HPO 4 / citric acid (pH 2.0-7.0), Tris/HCl (pH 8.0-9.0) and Na 2 CO 3 /NaHCO 3 (pH 10.0-11.0). To test for anaerobic growth, strain S3B03
T was cultured at 28 u C for one month on MA with resazurin (0.02 %, w/v) added as an indicator of anaerobic condition. Inoculated plates were incubated in an anaerobic jar filled with nitrogen and a bag of AnaeroPack-Anaero (Mitsubishi Gas Chemical). Various phenotypic characteristics of strain S3B03
T and the two 
Octadecabacter antarcticus 307 T (ABSH01000043) Octadecabacter arcticus 238 T (ABSK01000033)
Thalassococcus lentus YCS-24 T (JX090308) Thalassobius maritimus GSW-M6 T (HM748766) Shimia biformata CC-AMW-C T (KC169813)
Shimia marina CL-TA03 T (AY962292) Shimia isoporae SW6 T (FJ976449) Stappia stellulata DSM 5886 T (AUIM01000013) Loktanella sediminum sp. nov.
reference strains were tested according to standard methods (Tindall et al., 2007) with sterile seawater substituted for distilled water; characteristics tested included catalase and oxidase (method 2) activities, and hydrolysis of starch, casein, gelatin, agar, and Tweens 20, 40 and 80 (method 2). DNase agar (Qingdao 96 Hope Biotechnology) prepared with sterile seawater was used to detect DNase activity. Chitin (1 %, w/v) and sodium alginate (2 %, w/v) were added to MA plates to determine degradation by the formation of clear zones around colonies directly or after flooding with appropriate solutions (Teather & Wood, 1982) . Activities of constitutive enzymes, fermentation/oxidation profile, acid production, substrate utilization as sole carbon and energy source were determined using API 20E, API 20NE, API 50CH, API ZYM strips (bioMérieux) and a GN2 MicroPlate kit (Biolog) according to the manufacturers' instructions, except that sterile seawater was used to prepare the inocula.
For PHB tests, growth of cells and existence of PHB granules occurred on all the types of media mentioned. The morphological, physiological and biochemical characteristics of strain S3B03 T are given in Table 1 , Fig. 2 and the species description.
For cellular fatty acid analysis, strain S3B03
T and the two reference strains were grown on MA at 28 u C for 48 h, when the bacterial communities reached the late exponential stage of growth. Fatty acid methyl esters were prepared and analysed according to the standard MIDI protocol (Sherlock Microbial Identification System, version 6.10), and identified by the TSBA6.0 database of the Microbial Identification System (Sasser, 1990) . For analysis of respiratory quinones and polar lipids, cells were harvested from MB after incubation at 28 u C for 48 h and freezedried. Polar lipids were extracted according to the method of Minnikin et al. (1984) , separated by two-dimensional TLC on silica gel 60 F254 plates (Merck), and identified by spraying with the appropriate detection reagents (Komagata & Suzuki, 1987) . The respiratory quinones of strain S3B03
T were extracted with chloroform/methanol (2 : 1, v/v) and identified by HPLC as described by Xie & Yokota (2003) . The genomic DNA of strain S3B03
T was extracted according to Moore et al. (1999) and the G+C content was determined by reversed-phase HPLC according to the method of Mesbah et al. (1989) .
Like L. salsilacus LMG 21507 T and L. litorea KCTC 23883 T , the predominant cellular fatty acid (.10 % of total fatty acids) of strain S3B03
T was summed feature 8 (C 18 : 1 v7c and/or C 18 : 1 v6c). However, in strain S3B03 T , the proportion of 11-methyl C 18 : 1 v7c was also significant. Differences in fatty acid compositions and the proportion of some components were identified between strain S3B03
T and the two reference strains ( Table 2 ). The predominant isoprenoid quinone detected in strain S3B03
T was Q-10, in line with other species of the genus Loktanella (Weon et al., 2006; Yoon et al., 2007 Yoon et al., , 2013 Hosoya & Yokota, 2007 T were phosphatidylglycerol, diphosphatidylglycerol, phosphatidylcholine, phosphatidylethanolamine and two unidentified polar lipids (Fig. S3) , and the polar lipid profile was similar to the reference strains (Yoon et al., 2013) except that diphosphatidylglycerol and two unidentified polar lipids were present in strain S3B03
T . The DNA G+C content of strain S3B03
T was 57.6 mol%, which is within the range reported for members of the genus Loktanella (55.0-69.3 mol%) (Tsubouchi et al., 2013) .
Strain S3B03
T shared several common traits with L. salsilacus LMG 21507 T and L. litorea KCTC 23883 T in both phenotypic and chemical characteristics. However, strain S3B03
T could be clearly differentiated from these two reference strains by NaCl and temperature ranges for growth, hydrolysis of various macromolecules and the existence of PHB granules in the cell. Based on these phenotypic and phylogenetic data, strain S3B03
T represents a novel species of the genus Loktanella, for which the name Loktanella sediminum sp. nov. is proposed.
Description of Loktanella sediminum sp. nov.
Loktanella sediminum (se.di9mi.num. L. gen. pl. n. sediminum of sediments, pertaining to source of isolation).
Cells are Gram-staining-negative, strictly aerobic, nonmotile short rods (0.4-0.5 mm in width and 0.8-1.2 mm in length). Can grow on MA, and R2A medium. Colonies on MA are light beige (light pink after incubation for 5-7 days), regular, translucent, shiny and smooth with a regular margin of 0.5-1 mm in diameter after incubation for 3 days at 28 u C. Growth occurs at 10 to 46 u C with optimum growth at 28-32 uC. The pH range for growth is 7.0-10.0 (optimum pH 7.0-8.0). The NaCl range for growth is 0-6 % (optimum 2-5 %). Positive result in tests for oxidase and catalase activities and hydrolysis of DNA, gelatin and Tween 20; negative result in tests for hydrolysis of starch, casein, agar, alginate, chitin and Tweens 40 and 80. Using the API 20E and 20NE strip tests, there are positive results for aesculin hydrolysis and b-galactosidase activity, and negative results for arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, citrate utilization, H 2 S production, urea hydrolysis, nitrate reduction to nitrite, deaminase, indole production and gelatinase. In the API ZYM strip test, alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, b-galactosidase and b-glucosidase (weakly positive) activities are present; lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, a-glucosi- (2004) . DData for reference strains were taken from Yoon et al. (2013) . amygdalin, salicin, maltose, lactose, turanose; and negative for other substrates. D-Fructose, D-glucose, lactic acid and succinic acid can be weakly utilized (Biolog GN2 MicroPlate system). The major respiratory quinone is Q-10. The predominant polar lipids are phosphatidylglycerol, diphosphatidylglycerol, phosphatidylcholine, phosphatidylethanolamine and two unidentified polar lipids. The major fatty acid is C 18 : 1 v7c and/or C 18 : 1 v6c (summed feature 8).
The type strain, S3B03
T (5JCM 30120
T ), was isolated from sediment of the northern Okinawa Trough. The DNA G+C content of the type strain is 57.6 mol%. 
